Cardiac beta-adrenoceptors, G-proteins and adenylate cyclase regulation during myocardial hypertrophy.
The role of the beta-adrenoceptor-G-protein-adenylate cyclase system in the pathogenesis of cardiac hypertrophy was studied. We have used a minipig model of pressure-overload cardiac hypertrophy secondary to aortic banding. Four groups of five animals were used: minipigs made hypertrophic were evaluated 2 months (CH2 group) and 9 months (CH9 group) later and compared to controls (C2 and C9 groups, respectively). A decrease in beta-adrenergic receptor density and an increase in antagonist affinity were shown in left ventricular membranes of hypertrophied animals compared with controls. In both groups, CH2 and CH9, an increase in EC50 for isoproterenol-stimulated adenylate cyclase activity, an increase in forskolin-stimulated adenylate cyclase activity and a diminished inhibition by carbachol of isoproterenol-stimulated adenylate cyclase were observed. In contrast, fluoride-stimulated adenylate cyclase activity was markedly increased only in the end stage of hypertrophy. alpha s-cholera toxin-catalysed ADP-ribosylation is increased in early hypertrophy and then decreases with late hypertrophy and a similar pattern is observed with alpha o pertussis toxin-catalysed ADP-ribosylation, whereas alpha i-ADP-ribosylation remains unchanged. Tissue content of Gs-, Gi- and Go-proteins, as assessed by specific antibodies, was found unchanged in CH9 and CH2 groups when compared with that in C9 and C2 control groups, respectively. Modifications in Gs functional activity in later hypertrophic stages, expressed as alterations in cholera toxin ADP-ribosylation and adenylate cyclase fluoride responsiveness, may be important in the pathogenesis of decompensation from compensated hypertrophy to cardiac failure.